Introduction {#sec1_1}
============

Symptomatic hypertension in children is usually secondary and most often due to renal parenchymal disease or renovascular pathology. Other causes include coarctation of the aorta, elevated intracranial pressure or an endocrine origin \[[@B1]\]. Lethargy in young children has a broad differential diagnosis and may result from both neurological and nonneurological diseases. The combination of lethargy and severe hypertension suggests a hypertensive emergency with neurological end-organ damage \[[@B2]\]. Here, we describe a 10-month-old boy presenting with lethargy and severe arterial hypertension caused by ileocecal intussusception.

Case Presentation {#sec1_2}
=================

A 10-month-old boy with a body weight of 9.6 kg presented with progressive lethargy. His past medical history was unremarkable. He had suffered from gastritis 2 weeks before and started vomiting again 2 days before admission. The patient had no fever, excessive sweating or diarrhea, and his urine output was normal. Physical examination revealed a sleepy but easily arousable infant with a heart rate of 160 per minute, a respiration rate of 32 per minute and a body temperature of 37.7°C. On all four extremities, a blood pressure of 135/95 mm Hg was measured, a value above the 99th percentile (P) by age and height (e.g. P 95th is 103/56 mm Hg). There were no signs of meningitis or intracranial hypertension, no abnormalities in sensibility and strength, and reflexes were normal. Cardiopulmonary examination revealed no heart murmurs, and breath sounds were normal. The abdomen was not painful to palpation and there were no masses. No edema was found, and the skin was unremarkable. Based on the combination of hypertensive crisis and the neurological findings, the diagnosis of malignant hypertension was made and the patient was admitted to our pediatric intensive care unit for evaluation and intravenous antihypertensive therapy \[[@B1], [@B2], [@B3]\]. Nicardipine at 1 mcg/kg/min lowered his blood pressure to an acceptable level of 105/55 mm Hg (P 95th) within a few hours.

Laboratory results showed a normal complete blood cell count, serum electrolytes (Na 137 mmol/l, K 4.1 mmol/l, Cl 104 mmol/l), creatinine 13 µmol/l, urea 3.6 mmol/l and glucose 5.6 mmol/l. Glomerular filtration rate was 118 ml/min, and blood lactate as well as ammonia levels were normal. An arterial blood gas analysis revealed a mild meta-bolic acidosis with respiratory compensation (pH 7.40, bicarbonate 17.7 mmol/l, pCO~2~ 29 mm Hg).

A computed tomography of the brain revealed no intracranial bleeding, no tumor and no signs of elevated intracranial pressure. An abdominal ultrasound showed normal kidneys without hydronephrosis, and Doppler studies were unremarkable. On the ultrasound, an abdominal mass with the characteristic 'target sign' of an ileocecal intussusception was visualized in the right lower quadrant (fig. [1](#F1){ref-type="fig"}). Radiographically guided hydrostatic reduction with water-soluble contrast failed. Laparotomy was performed, which confirmed the diagnosis of intussusception. After repositioning, intestinal perfusion was adequate and bowel resection was not necessary. The anesthetics used during the surgery had no major influence on the blood pressure. Following surgery, the mental status returned to normal and antihypertensive medication could be discontinued. His blood pressure decreased to a normal level (P 50th 90/40 mm Hg).

Discussion {#sec1_3}
==========

In the case presented, intussusception was diagnosed during the workup for suspected renal or renovascular pathology, which is the major cause of secondary hypertension in children \[[@B1]\]. Although uncommon, severe hypertension has been noted in several case reports on children with intussusception (table [1](#T1){ref-type="table"}) \[[@B3], [@B4], [@B5], [@B6]\].

Intussusception is a common cause of bowel obstruction in children between 3 months and 5 years of age. A proximal segment of the intestine telescopes into a distal segment of the intestine, causing obstruction of the bowel passage, constriction of the mesentery and venous blood flow obstruction. Prolonged ischemia eventually leads to intestinal perforation if left untreated. The pathogenesis of intussusception is thought to be secondary to an imbalance of longitudinal forces along the intestinal wall, with a mass (for example enlarged lymph nodes) acting as a lead in combination with a dysfunctional pattern of peristalsis. An important predisposing factor for the development of intussusception is viral or bacterial gastroenteritis \[[@B7]\]. It has been suggested that overproduction of nitric oxide from local inflammatory reactions might lead to the relaxation of intestinal smooth muscles and the ileocecal valve \[[@B8]\].

The classical symptoms of intussusception at presentation are acute abdominal pain, vomiting, rectal blood loss and a palpable abdominal mass \[[@B7]\]. Lethargy has been reported in 16--38% of all cases and may be the presenting and main clinical feature of intussusception \[[@B9]\]. Kleizen et al. \[[@B9]\] noted that patients with neurological abnormalities were significantly younger and presented with a shorter duration of symptoms.

Intussusception has significant morbidity and mortality if not treated immediately. Reposition is done preferably by nonsurgical techniques using air or liquid contrast media. A symptom duration of more than 5 h before intervention is associated with a lower success rate and an increased rate of surgical intervention and bowel resection \[[@B7]\].

In our patient, the clinical picture was dominated by severe arterial hypertension in combination with lethargy, which suggested a hypertensive emergency with hypertensive encephalopathy or even reversible posterior leukoencephalopathy \[[@B2]\]. Yet, the differential diagnosis of lethargy in young infants is broad and includes both primary neurological and nonneurological diseases such as intussusception \[[@B10]\]. The pathophysiology of lethargy in intussusception has been attributed to the release of neuromediators (endotoxins, neurohormones, and endorphines) from the ischemic intestine \[[@B11]\]. Sympathetic nerve stimulation by pain and release of neuromediators from the intestine may also underlie blood pressure elevation in this condition. Still, it is remarkable that altered consciousness and blood pressure elevation are only variably present and rarely observed with other causes of ischemic intestinal pathology.

In general, the neurological symptoms disappear following surgery or successful hydrostatic reposition. This is also the case with hypertension, although it took 5 months until the blood pressure had returned to normal in 1 of the cases reported \[[@B6]\].

In conclusion, intussusception should be considered in the differential diagnosis in young children presenting with lethargy and hypertension even in absence of classical signs. Abdominal examination should be given special attention as prolonged duration of symptoms leads to poorer outcomes. We believe that abdominal ultrasound should be part of the initial workup in any young child with hypertension and/or lethargy (as blood pressure assessment may not be the first diagnostic step taken in a lethargic child).
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![Abdominal ultrasound. Target sign of an ileocecal intussusception in the right lower quadrant (arrows). The classic ultrasound image of intussusception is a 'bull\'s eye', 'coiled spring' or 'target sign' lesion (intraluminal mass or intussusceptum) representing layers of the intestine within the intestine.](cru-0003-0105-g01){#F1}

###### 

Characteristics of described patients with hypertension and intussusception

  -------------------------- ----- ------------- ------------------------------------------- ---------------------------------------- ------------------------- -------------------------------------------------------------------- -------------------------
  Report                     Sex   Age, months   Presenting symptoms                         BP (mm Hg) at admission (non invasive)   Duration till diagnosis   Intervention                                                         Discharge BP, mm Hg
                                                                                                                                                                                                                                     
  Barton \[[@B3]\]           M     3             Vomiting Lethargy Hypertension              140/.. (Doppler)                         \>48 h                    1 Barium enema failed2 Ileocolic reanastomosis after resection       75-95/..
                                                                                                                                                                                                                                     
  Prichard \[[@B4]\]         M     6             Vomiting Lethargy Hypertension              180/116                                  \>48 h                    1 Barium enema failed2 Laparotomy (resection Meckels diverticulum)   80/..
                                                                                                                                                                                                                                     
  Prichard \[[@B4]\]         M     9             Apathy Irritability Anorexia Hypertension   140/95                                   \>48 h                    1 Barium enema failed2 Laparotomy (lymphadenitis, ileopexy)          Normal
                                                                                                                                                                                                                                     
  Paget \[[@B5]\]            M     8             Vomiting Apathy Hypertension                130/80                                   \<24 h                    1 Barium enema                                                       Normal
                                                                                                                                                                                                                                     
  Hida \[[@B6]\]             F     8             Vomiting Diarrhea Apathy Hypertension       132/68                                   \<48 h                    1 Laparotomy                                                         ? Normal after 5 months
                                                                                                                                                                                                                                     
  de Vries \[this report\]   M     10            Lethargy Vomiting Hypertension              135/95                                   \<48 h                    1 Barium enema failed2 Laparotomy (repositioning)                    90/40
  -------------------------- ----- ------------- ------------------------------------------- ---------------------------------------- ------------------------- -------------------------------------------------------------------- -------------------------
